The brain stores memories by persistently changing the connectivity between neurons. Sleep is known to be critical for these changes to endure. Research on the neurobiology of sleep and the mechanisms of long-term synaptic plasticity has provided data in support of various theories of how brain activity during sleep affects long-term synaptic plasticity. The experimental findings -and therefore the theories -are apparently quite contradictory, with some evidence pointing to a role of sleep in the forgetting of irrelevant memories, whereas other results indicate that sleep supports the reinforcement of the most valuable recollections. A unified theoretical framework is in need. Computational modeling and simulation provide grounds for the quantitative testing and comparison of theoretical predictions and observed data, and might serve as a strategy to organize the rather complicated and diverse pool of data and methodologies used in sleep research. This review article outlines the emerging progress in the computational modeling and simulation of the main theories on the role of sleep in memory consolidation.
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Introduction
The brain preserves recently acquired memories through a consolidation process that structurally changes the synapses (Bliss & Collingridge, 1993; Davis & Squire, 1984; Jarome & Helmstetter, 2014) . Several decades of research have uncovered behavioral, electrophysiological and molecular evidence that sleep is critical for memory consolidation (Diekelmann & Born, 2010; Marshall, Helgadóttir, Mölle, & Born, 2006; Rasch & Born, 2013; Rudoy, Voss, & Westerberg, 2009; Stickgold & Walker, 2013; Vorster & Born, 2015; Walker & Stickgold, 2004) . During sleep, the brain produces generalized alterations in neuronal dynamics (Blanco et al., 2015; Gervasoni et al., 2004; Hobson & McCarley, 1971; Ma, Shi, Peng, & Yang, 2018; Noda, Manohar, & Adey, 1969) . Given the activity-dependent nature of synaptic plasticity (Bliss & Collingridge, 1993; González-Rueda, Pedrosa, Feord, Clopath, & Paulsen, 2018) , these changes trigger molecular cascades that ultimately produce long-lasting synaptic modifications. While several different theories have been proposed to explain the effect of sleep on memories, a consensus is still lacking about the ruling principles that link sleep-dependent changes in brain activity to memory consolidation.
A first topic of contention originates from the observation that synapses can either be strengthened (long-term potentiation, LTP) or be weakened (long-term depression, LTD) depending on how they are stimulated (Bliss & Lømo, 1973; Hager & Dringenberg, 2010; Hölscher, Anwyl, & Rowan, 1997; Hyman, Wyble, Goyal, Rossi, & Hasselmo, 2003; Pavlides, Greenstein, Grudman, & Winson, 1988 ) (For more details, see Box A). The synaptic homeostasis hypothesis (SHY) posits that the slow rhythm of brain waves during sleep, -specially hippocampal sharp wave ripples, weakens synaptic connections, which in turn promotes the forgetting of unimportant memories (Tononi & Cirelli, 2003 , 2014 . On the other hand, the reactivation (or replay) theory proposes that the repetition during sleep of brain activity first experienced during waking would reinforce some, but not all, synaptic patterns (Chauvette, Seigneur, & Timofeev, 2012; Foster & Wilson, 2006; Pavlides & Winson, 1989) . Both SHY and the replay theory relate mainly to slow-wave sleep (SWS), which spans most of the sleep in vertebrates. SHY accounts well for forgetting and even a relative strengthening of synapses (i.e.,
